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National Meetings of the American 
Meteorological Society 


Plans for National Meetings to be held in 
1955 are well advanced, and some interesting 
programs should be forthcoming at the seven 
meetings which have so far been scheduled. 

The 135th National Meeting, including the 
35th annual business meeting, will take place 
in New York City, 24-27 January, in con- 
junction with the Annual Meeting of the In- 
stitute of the Aeronautical Sciences. All ses- 
sions except the joint session with the I.A.S. 
will be held in the new Gould Student Cen- 
ter of New York University on the Univer- 
sity Heights campus, The Bronx, New York, 
N. Y. Hosts will be the New York Branch 
of the Society and the University’s De- 
partment of Meteorology and Oceanography. 
These sessions will form part of the 100th 
anniversary celebrations of the College of En- 
gineering, of which the Department of Mete- 
orology and Oceanography is a part. The 
joint session with the I.A.S. will be held at 
the Hotel Astor as usual. 


Other meetings scheduled for 1955 are as 
follows: 


March 14-16, Asbury Park, New Jersey 
In conjunction with the Fifth Weather 
Radar Conference 

May 4-6, Washington, D. C. 

In conjunction with the American Geo- 
physical Union 

June 8-10, Kansas City, Missouri 

June 21-23, Pasadena, California 
In conjunction with the Pacific Division 
of the American Association for the Ad- 
vancement of Science 

October 4—6, Stillwater, Oklahoma 

November 15-17, Honolulu, Hawaii 


In addition to regular sessions devoted to 
specific meteorological subjects, opportunity 
is afforded at social gatherings held in con- 
nection with the meetings for a further ex- 
change of ideas. Anyone interested is cor- 
dially invited to attend any of the National 
Meetings of the Society. 
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An over-snow machine enroute to make a Nevada snow survey. 
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Snow Surveying in the Western Mountains 


Rosert T. BEAUMONT, Oregon Agricultural Experiment Station 


N the winter of 1910 Dr. J. E. Church 

of the Nevada Experiment Station first 
climbed Mount Rose and began his notable 
studies in snow surveying. Each winter since 
then men have probed deeper and deeper into 
the snow fields of the western mountains. 
The conception and development of snow 
surveying certainly ranks as one of the great- 
est modern contributions to climatology. 

Dr. Church, in addition to his studies re- 
lating nature’s winter snow cover to subse- 
quent runoff in the spring in the United 
States, helped to develop snow survey net- 
works in India, Argentina, Chile, France, and 
Switzerland. From the initial survey in 1910 
the number of snow survey courses in the 
western United States, British Columbia, and 
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Alaska now numbers over 1200. The growth 
of the snow course network in the western 
areas is shown in the following table: 


1900 0 1940 780 
1910 3 1950 950 
1920 22 1953 1202 
1930 130 


Snow surveys are made at designated, per- 
manently-marked snow courses in the moun- 
tains. A chart of a typical snow course is 
shown in the accompanying chart. 

Snow measurements make use of a light- 
weight, seamless, aluminum tube consisting of 
easily-coupled 30-inch sections, appropriately 
named the Mt. Rose snow sampler. The bot- 
tom section is tipped with a circular saw- 
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edged cutter for penetrating hard snow or 


icy crusts. The sampler is forced vertically 
through the snow to the earth surface be- 
neath, and the depth of snow is indicated on 
l-inch graduations stamped on the sampler. 
The tube with its contained snow 
then weighed on a small scale and the quan- 
tity of water in the snow in inches is deter- 
mined. The sampler is so designed that one 
ounce of snow core is equal to one inch of 
water depth. The snow core taken in this 
manner is a mixture of water and air, but 
the significant numerical value obtained from 
the snow survey is the average water con- 
tent of the snow layer. 

It is important to note that the snow sur- 
veys do not necessarily measure the total 
volume of water stored as snow within a 
drainage basin. They measure, instead, the 
water content of the snow cover along the 
related snow courses. The information from 
a few snow courses in a large drainage basin, 
thus, provides an index to the snow-water 
accumulation over that watershed. 

These measurements are usually made at 
monthly intervals beginning early in the 
winter and continuing until late May or 
June, or until the snow cover has melted. In 
some areas profile measurements are made at 
500- or 1,000-foot elevation increments along 
mountain routes. 

Travel to the snow courses is mostly per- 
formed by men on skis and snowshoes, though 
there is an increasing use of over-snow ma- 
chines and aircraft. The requirements of 
snow surveyors have been largely responsible 
for the development of mechanized over- 
snow equipment. During the six years end- 
ing 1952-53 an increase of 300 per cent was 
noted. Men in snow machines traveled 9,000 
miles in the West last winter to measure snow 
courses and snow survey aircraft flew approxi- 
mately 7,800 miles during this same period. 

The collecting, interpretation, and publica- 
tion of the data in most of the West are con- 
ducted by the Soil Conservation Service in 
cooperation with numerous public and private 
agencies. In California, similar services are 
provided by the California State Division of 
Water Resources, and in British Columbia by 
the Water Rights Branch of the British Co- 
lumbia Department of Lands and Forests. 

The use of snow surveys was developed pri- 
marily to forecast irrigation supply for agri- 
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cultural areas of the West. With the in- 
crease of hydro-power production and build- 
ing of multiple-use reservoirs, the need for 
accurate stream-flow forecasting has greatly 
increased. This, in turn, has increased the 
importance of and accelerated the growth of 
snow surveying in mountain areas. 

In the West the majority of the rivers dis- 
charge the greater part of their annual flow 
from April to September, a flow resulting 
mainly from melt of accumulated mountain 
It is, therefore, not surprising that the 
most accurate system for forecasting stream 
flow for this critical period included, as fun- 
damental, snow survey data. The use of and 
need for accurate seasonal stream-flow fore- 
casts has long been recognized. These sea- 
sonal forecasts are usually for the irrigation 
season April—September, which also coincides 
with the season of low precipitation in the 
West. Since flows in this period are impor- 
tant in power production, some forecasts of 
flow for even shorter periods are made, and 
many special forecasts are developed where 
local power problems present unusual condi- 
tions. 


snow. 


(Continued on page 158) 
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Temperature Trends in New York City 


JeRoME Spar, Dept. Meteorology and Oceanography, 
New York University 


T is well known to meteorologists that the 

temperature has been increasing in many, 
if not all, parts of the world during the last 
50 years or more. 

As early as 1933 the American climatolo- 
gist J. B. Kincer showed that there was a 
real warming trend, that it was probably 
world-wide although most pronounced in high 
latitudes, and that the winters were warming 
faster than the summers. Kincer found no 
evidence that this warming was associated 
with the growth of cities. Rural areas had 
been warming at least as rapidly as the cities. 

The British authority on climatic changes, 
C. E. P. Brooks, wrote in 1948: “Since 1850 
winter temperatures have tended to rise over 
all the north temperate and Arctic regions 
and probably in corresponding latitudes of 
the Southern Hemisphere. The change 
became very rapid after 1900.” In this same 
volume Brooks noted that the winter tem- 
peratures in western Europe had _ increased 
about five degrees F in about one century. 


One of the leading students of climatic 
trends is the M.I.T. meteorologist, Hurd 
Willett. In 1950 Willett published the re- 


sults of his study of temperature trends, con- 
firming the fact that, with the possible ex- 
ception of the polar regions of the Southern 
Hemisphere, the warming trend was world- 
wide. Since 1885, according to Willett, the 
mean winter temperature of the world has in- 


Crossing the East River 
from Manhattan Island to 
Brooklyn on ice, Saturday, 
23 January 1875. The year 
1875 was the coldest cal- 
endar year in New York’s 
history; every month av- 
eraged below normal. 
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creased more than two degrees F and the 
mean annual temperature of the world has in- 
creased one degree. 

In a recent study of New England winters, 
J. H. Conover has shown that the winter tem- 
perature at Blue Hill near Boston, Massachu- 
setts, has increased 3.5 degrees in the last 
century. Conover’s index of the severity of 
the winter (the number of days in which the 
maximum temperature did not exceed 32° F 
plus the number of days with a snow cover at 
least 6 inches deep) showed a similar trend. 

Reliable temperature records for New York 
City are available as far back as 1871. Some 
older data also exist but they have not been 
used in this study. Until recently the nor- 
mal temperatures for New York City quoted 
by the U. S. Weather Bureau were based on 
the complete record dating back to 1871. 
Last year the Bureau, in recognition of the 
warming trend, adopted the practice of using 
only the last 30 years of record to compute 
the normal temperatures for the city. All 
temperatures are in degrees F. 

The 1871-1949 “normal” annual tempera- 
ture in New York was 52.6 degrees. This 
“normal” has been exceeded every year since 
1941. The average departure from the “nor- 
mal” in these 13 years has been plus 1.6 de- 
grees. Since 1949 the average departure from 
the 1871-1949 normal has been more than 
plus 2.4 degrees. In the last 13 years new 
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record highs have been established for the 
monthly mean temperatures for March, April, 
May, June, July, October and November. 

The most conspicuous aspect of the recent 
warming has been the amelioration of the 
winters in New York. In order to study the 
behavior of the winter temperatures, a spe- 
cial analysis was made of the weather records 
for the month of January. 

An analysis of the January mean tempera- 
tures by the method of least squares for the 
period 1871-1954 gave the result that the 
linear trend of January mean temperature in 
New York City has been plus 3.3 degrees per 
century. This is in agreement with 
Conover’s result of 3.5 degrees per century 
for Blue Hill for the period 1849-1950. 

In order to determine whether or not this 
trend was caused by the growth of the city, 
the January temperatures were also analyzed 
for two suburban localities about 50 miles 
from the city. The stations used were 
Setauket, on the north shore of Long Island 
in Suffolk County, and Carmel in Putnam 
County, N. ¥. The linear least squares trend 
for Setauket for the period 1886-1952 was 
plus 5.6 degrees per century. At Carmel the 
trend was plus 4.8 degrees per century for the 
period 1896-1952. A comparison of these re- 
sults with those for New York City was made 
by reanalyzing the January temperatures in 
the city using only the period 1886-1954. 
The linear trend for this period was plus 5.3 
degrees per century, which is in rather close 
agreement with the results for the suburbs. 

The warming trend described above should 
not be interpreted as a steady rise in the 
mean January temperature. Actually there 
are many “ups and downs” in the record. 
The complete temperature record may be 
thought of as a relatively slow, century-long 
warming on which are superimposed shorter 
period fluctuations of rather large amplitude. 

If the mean January temperature for each 
year is plotted on a graph, the resulting curve 
shows little regularity. Some simplification 
can be effected, however, by the well-known 
device of grouping several years together and 
plotting the mean temperatures for these pe- 
riods. The period used in this analysis is ten 
years and the ten-year groups are advanced 
through the records one year at a time. 
Thus, for example, there is one point for the 
period 1886-1895; the next point is for the 


close 
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The result of such an 


period 1887-1896, etc. 
analysis for the mean January temperatures 
1871-1954 in New York City is shown in the 
accompanying figure. 

Although the warming trend is clearly evi- 
dent in the graph, the most striking feature is 
the large fluctuation of temperature with the 
tendency for cold and warm periods to recur 
about once in 20 years. The magnitude of 
these short period fluctuations far exceeds the 
long period warming as the following table 
shows: 


Warm AND Cotp Decapes or JANUARY MEAN 
TEMPERATURE IN New York City 


Warm (temperature) 
1886-1895 (31.54) 
1906-1915 (33.09) 
1928-1937 (34.96) 


Cold (temperature) 
1879-1888 (29.07) 
1896-1905 (29.61) 
1918-1927 (29.81) 
1939-1948 (30.56) 

Average half-period (cold to warm or warm to 
cold: 10 years 
Average range (cold to warm or warm to cold): 3.4 


degrees 


The apparent existence of a cycle with a 
period of about 20 years is very suggestive 
and might lead one to attempt a long range 
forecast of the January temperature in New 
York City. However, the graph must be in- 
terpreted cautiously. 

In the first place, such “cycles” frequently 
appear in meteorological and other data for 
a while; but there is no guarantee of their 
stability. It is axiomatic in meteorology 
that, as soon as a “cycle” is discovered, it 
breaks down and becomes useless for predic- 
tion. Conover noted a similar “cycle” at 
Blue Hill. As he pointed out, however, there 
was no evidence of such a cycle in the first 
part of his record, so that it could hardly be 
expected to be a stable phenomenon or a re- 
liable one. 

The second caution which must be exer- 
cised is the interpretation of data which have 
been smoothed by the method of running 
means. The effect of a running mean with 
an averaging period of 10 years is to reduce 
especially the fluctuations with periods of 10 
years and less. In particular, if a 10-year 
cycle exists, it would be completely obliter- 
ated by a 10-year moving mean. Cycles with 
periods of 5 years, 2.5 years, etc. would like- 
wise be eliminated by such smoothing. On 
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the other hand, the longer period fluctuations 
are reduced much less. A 20-year cycle would 
be reduced to about two-thirds of its original 
amplitude by a 10-year running mean. Thus 
the longer period fluctuations are exagger- 
ated relative to the shorter period fluctua- 
tions by the smoothing process. 

This does not mean that the graph of 10- 
year running mean temperature is fictitious or 
without value. One must merely be careful 
to interpret the temperatures on the graph 
not as temperatures for specific years but 
rather as average temperatures for given 
decades. 


With these considerations in mind, one may 
be permitted to speculate on the future. The 
decade ending 1954 showed a lower January 
temperature than that ending 1953. The 6- 
year period 1949-1954, however, reveals a 
mean January temperature of 37.25 degrees. 
If the next four Januarys have a mean tem- 
perature no lower than 31.4 degrees, as did 
January 1954, the decade 1949-1958 will 
have a peak comparable to that of 1928 
1937. But this will end the warm phase of 
the “cycle” and the cooling, which began in 
1954, will end in another cold decade be- 
tween 1957 and 1968. 
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Ten-year running means of January temperatures in New York City, 1871-1954. 


The 


coldest decade of Januaries ended in 1888 with a mean of 29.07°, and the warmest decade in 


1937 with a mean of 34.96°. 


The long-time mean, 1871-1953, for January was 30.9°, but 


the current official means, based on 1921-1950, give a figure of 32.9°. 


The coldest single January occurred in 1918 with a mean of 21.8°, 
The absolute January minimum was — 6° on 10 January 1875, and the 


1932 with 42.8°. 


and the warmest in 


absolute maximum was 70.5° on 25 January 1950. 
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Coldest Area in the United States 


FERNAND DE PERCIN, Quartermaster Research & Development 
Command 


N order to determine the part of the United 

States which might best be described as 
“coldest”, consideration must be given not 
only to extreme and mean values such as an- 
nual, seasonal, monthly, and monthly mini- 
mal, but also to frequencies of low tempera- 
tures, and, as an indication of variability, to 
standard deviations. 

If only absolute minimum temperature is 
considered, Rogers Pass, Montana, at 5,470 
feet with an official low temperature of 
— 69.7° F, recorded 20 January 1954, would 
be the coldest. In considering other values 
of temperature, however, investigation shows 
that the station with the lowest mean annual 
temperature (27.0°) is Mt. Washington, New 
Hampshire. Pembina, North Dakota, re- 
cords the lowest mean monthly temperature 
(— 2.4°); Hansboro, North Dakota, has the 
lowest mean monthly minimum temperature 
(— 12°); Hermit, Colorado, has the greatest 
number of days each year with temperatures 
at or below 0°, and Bemidji, Minnesota, the 
greatest number of days each year with tem- 
peratures at or below — 20°. 

Data used in this study were obtained from 
U. S. Weather Bureau publications. All tem- 
peratures are in degrees Fahrenheit. Only 
those stations with 30 years of record were 
selected with the exception of the 21-year 
record at Mt. Washington. 

Extremes of low temperature usually asso- 
ciated only with the Arctic have frequently 


TEMPERATURES OF —60° F 


Station Elevation 
Polar River, Mont. 1,994 
F. Keogh, Mont. 2,530 
F. Logan, Mont. 4,750 
Grayling, Mont. 6,700 
Border, Wyo. 6,085 
Moran, Wyo. 6,770 
Riverside Ranger Sta., Wyo. 6,700 
Parshall, N. D. 1,929 
Island Park Dam, Ida. 6,300 
Taylor Park, Colo. 9,206 
Rogers Pass, Mont. 5,470 


AND COLDER IN THI 


Temperature F 


—63 
—65 
—6l1 
—60 
— 60 
—63 
—66 
—60 
— 60 
—60 
—69 


occurred in the United States. Temperatures 
of — 60° or below have been recorded by 
at least 10 stations in the United States in 
addition to Rogers Pass mentioned above, 
mostly at high elevations in the states of 
Montana and Wyoming and at one station 
each in Colorado, Idaho, and North Dakota. 
Fort Churchill, Canada, used by the military 
services of the United States, Canada, and 
the United Kingdom for arctic testing, has 
recorded an absolute minimum temperature 
of only — 57°. 

Although the lowest temperatures recorded 
have occurred at mountain stations, mean an- 
nual temperatures at some lowland stations 
are as low as those at the highland stations. 
During winter mean temperatures at many 
lowland stations are much lower than those of 
the highland stations. The subfreezing mean 
annual temperature of 27° at Mt. Washing- 
ton, New Hampshire, is unique among cli- 
matic records in the United States. Although 
there are stations at elevations higher than 
Mt. Washington (6,266 feet), the next low- 
est mean annual temperature is 32.7° re- 
corded at Fraser, Colorado (8,567 feet). A 
comparison with stations at similar elevations 
indicates that Mt. Washington’s mean annual 
temperature is from 9° to 21° lower. 

Stations at even higher elevations, for ex- 
ample, Foxpark, Wyoming, and Leadville, 
Colorado, have higher mean annual tempera- 
tures. Below 2,500 feet, the lowest mean an- 


UNITED STATES 


Date Operation 
1 Jan 1885 1882-1889 
13 Jan 1888 1877-1891 
11 Feb 1899 1870-1908 
12 Feb 1905 1904-1912 
8 Feb 1929 1902—cont. 
9 Feb 1933 1911-cont. 
9 Feb 1933 1905-1933 
15 Feb 1936 1931—cont. 
18 Jan 1943 1943-cont. 
1 Feb 1951 1942-cont. 
20 Jan 1954 
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nual temperatures are found in North Dakota, 
but temperatures at these stations are still 
about 10° warmer than Mt. Washington. 
Although the mean annual temperatures of 
mountain stations near an elevation of 6,200 
ft. are similar to those of the North Dakota 
lowland stations, a comparison of winter (De- 
cember through February) mean _ tempera- 
tures shows that the lowland stations are 
from 10° to 25° lower. 

From the data presented below it may be 
concluded that the coldest area in the United 
States is located in northeast North Dakota 
and northwest Minnesota. In winter, lowest 
mean monthly temperatures and lowest mean 


monthly minimum temperatures occur here, 
and the frequency of low temperatures below 
0° and below — 20° is also greatest. 

North Dakota is the only state in which 
mean monthly temperatures less than 0° oc- 
cur. During January the mean at Pembina 
is — 2.4° and at Hannah — 1.2°. Of 88 cli- 
matic stations in North Dakota, 22 or 25 per 
cent have January mean temperatures of less 
than 5°. Sixteen of 30 stations, about 53 per 
cent, in northern Minnesota also have Janu- 
ary means of less than 5°. In general, these 
stations lie in the area north of a line drawn 
from the northwest corner of North Dakota 
southeast to Fargo, then northeast through 


MEAN ANNUAL AND MEAN WINTER TEMPERATURES FOR 15 STATIONS 








Mean Winter (Dec—Feb) Mean Annual 





Station Elevation Temperature Feuneratons 
Pembina, N. D. 789 2.3 36.0 
Hannah, N. D. 1,568 3.0 35.4 
Hallock, Minn. 815 4.7 37.3 
Mt. Washington, N. H. 6,266 7.5 27.0 
Hegben Dam, Idaho 6,550 13.6 35.8 
Foxpark, Wyo. 9,060 16.1 33.0 
Fraser, Colo. 8,567 16.6 32.7 
Bedford, Wyo. 6,221 18.7 38.6 
Leadville, Colo. 10,177 19.0 35.7 
Yellowstone Park, Wyo. 6,239 20.2 39.6 
Durango, Colo. 6,554 21.3 46.0 
Tropic, Utah 6,296 29.4 46.9 
Adaven, Nev. 6,250 30.7 48.2 
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No regu- 
larly reporting stations in other states record 
monthly means as low. 

Stations reporting lowest mean monthly 
minimum temperatures are also located in 
North Dakota and Minnesota, but generally 


Minnesota to International Falls. 


farther north along the Canadian border. Four 
stations (Hansboro and Westhope, North Da- 
kota, and Hallock and Warroad, Minnesota) 
have mean minimum temperatures of less 
than — 10° in January. In North Dakota, 
in January and February, mean monthly 
minimum temperatures less than O° occur 
everywhere except in the southwest part of 
the state. In the area of Minnesota north of 
the 46th parallel and west of Lake Superior, 
mean minimum temperatures less than 0 
may be expected throughout January and 
February. 

Since mean temperatures are generally 
available, they are widely used in climatologi- 
cal work. It is realized, however, that the 
mean of any one year may be quite different 
from the long term mean. For example, the 
January mean monthly temperature for a 57- 
year period for North Dakota is 7.0°, but it 
has ranged from — 8.3° in 1937 to 21.8° in 
1944. The mean minimum temperatures and 
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MEAN MINIMUM TEMPERATURES 
AND STANDARD DEVIATIONS 


FOR WINTER MONTHS 


standard deviations from December through 
February for stations in Minnesota and 
North Dakota are shown in the accompany- 
ing table. 

The frequency of occurrence of low tem- 
peratures is an indication of the coldness of 
a place. In this study the frequency of mini- 
mum temperatures at or below 0° and below 
— 20°, occurring during January and Feb- 
ruary for the period 1937-1946, was com- 
puted. Hermit, Colorado, recorded minimum 
temperatures at or below 0° on 433 out of 
592 days; Hallock, Minnesota, recorded the 
second largest number, 413 days. Eighteen 
stations in the United States averaged at 
least half the days of January and February 
with minimum temperatures equal to or less 
than O°, and all but three (Hermit, Colo- 
rado; Moran, Wyoming; and First Connecti- 
cut Lake, New Hampshire) are located in 
North Dakota or Minnesota. 

Bemidji, Minnesota, shows the highest fre- 
quency of days with temperatures at or be- 
low — 20°, 143 out of 592, and Big Falls, 
Minnesota, the next highest, 139 out of 592. 
There are 8 stations which have at least 10 
days in both January and February with 
minimum temperatures of — 20° or less, and 
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NUMBER OF Days WITH MINIMUM TEMPERATURES EQUAL TO OR LESS THAN 0 
AND —20° F ror JANUARY AND FEBRUARY, 1937-1946 
(Total Possible Days—592) 
0° F —20° F 
Station . n 

Jan Feb Total Jan Feb Total 
Bemidji, Minn. 187 175 362 85 58 143 
Big Falls, Minn. 196 157 353 76 63 139 
Crookston, Minn. 187 162 349 
Hallock, Minn. 211 202 413 81 5 132 
Rousseau, Minn. 207 185 392 78 5¢ 137 
Virginia, Minn 173 144 317 
Devils Lake, N. D. 183 152 335 
Fessenden, N. D 176 153 329 
Grafton, N. D. 183 160 343 
Grand Forks, N. D 193 175 368 
Langdon, N. D. 196 79 375 68 $2 110 
Pembina, N. D. (9 yr.) 171 170 341 
Sharon, N. D 183 162 345 
Bottineau, N. D. 185 166 351 77 55 132 
Wahpeton, N. D. 171 136 307 
First Conn. Lake, N. H. 188 151 339 
Moran, Wyo. 193 162 355 79 57 136 
Hermit, Colo. 233 200 433 64 47 111 





only Hermit and Moran are not located in 
North Dakota and Minnesota. It is evident, 
therefore, that the greatest frequencies of low 
temperatures in the United States are found 


in the Valley of the Red River in North Da- 
kota and Minnesota, and this area may be 
considered the coldest place in the United 
States. 





Snow Conferences 


The annual Eastern Snow Conference will 
have its 1955 meeting at the Hotel Vermont 
in Burlington, Vermont, on 10-11 February 
1955. Communications concerning this meet- 
ing should be directed to Dean Bozart. U. S. 
Geological Survey, Albany 1, New York. 

The annual Western Snow Conference will 
be held at Portland, Oregon, on 13-15 April 
1955. The program chairman will be C. C. 
McDonald, U. S. Geological Survey, Tacoma 
2, Washington. 

These meetings are organized on an in- 
formal basis for the presentation of scientific 
papers and for the exchange of ideas. A 
dinner is usually held and there are many 
opportunities for social contacts. All who 
have a snow problem are cordially invited to 
attend. 
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THE HISTORY OF 
WEATHER MOVEMENTS 


Northern Hemisphere Sea Level, 1899-1939 


This technical motion picture projects suc- 
cessive daily weather maps so that an anima- 
tion effect 


is achieved. The weather 


map 
pattern changes in a continuous sequence 
showing movements and development. This 


film can be used for research, instruction, and 
in forecasting studies. It presents basic facts 
about case histories that may be compared 
with current weather situations. 
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HE early days of railroading in America 

were beset with a number of great engi- 
neering problems, many of which could be 
directly attributed to the effects of adverse 
weather conditions. For instance, the deep 
penetration of frost in the severe winter of 
1830-31, when the Camden and Amboy road 
was building across New Jersey, caused an 
expenditure of twice the amount for road fill 
and ballast than had been originally con- 
templated and nearly resulted in the financial 
wreck of the line that was to become famous 
for the expenditure of life and limb in me- 
chanical wrecks. Skeptics of the new-fangled 
means of transportation warned that the rails 
would be useless in wintertime and would ex- 
perience the seasonal shutdowns that plagued 
the canal systems. Detractors, however, were 
treated to a bit of Yankee ingenuity when the 
Baltimore & Ohio line devised a snowplow 
and kept its tracks open during the Great 
Blizzard of 15-16 January 1831. It boasted 
that “the cars” ran regularly that winter ex- 
cept for one day when no passengers showed 
up. 

By far the greatest obstacles to continuous 
rail transportation, of course, were the nu- 
merous water that long defied the 
bridge building talents of the day. Most of 
the early roads resorted to ferry connections 
to link the rails on either side of a wide wa- 
ter obstacle, but a severe winter, as we shall 
see, could stop travel completely. 

The most spectacular occurrence of this kind 
made national headlines in January—February 
1852 when traffic across the Susquehanna 
River between Havre de Grace and Perry- 
ville, Maryland, was “interdicted” for a pe- 
riod of eight weeks. The river, near its meet- 
ing with an arm of Chesapeake Bay, resembles 
an estuary and is about eight-tenths of a mile 
wide. At this point the Philadelphia, Wil- 
mington, and Baltimore Railroad, now part 
of the Pennsylvania system, employed a ferry 
across a stretch of shoal water where ice 
masses from up-river often grounded and 
piled up. Gorges formed as the cakes up- 
ended and then froze into solid, fantastic 
masses resembling scenes on the Arctic seas. 

Cold weather set in about the middle of 
December 1851, and for two weeks there 
were almost continuously below-freezing tem- 
peratures. Unfortunately, local records for 
the period were destroyed in a fire at the 
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The Famous 


Smithsonian Institution, but data are avail- 
able for Philadelphia and for Ft. McHenry. 
Baltimore, and these serve as a general guide 
to climatic conditions at the Susquehanna 
crossing. A thaw during the last days of 
December with temperatures in the upper 
forties sent numerous large ice floes down- 
stream, so with another freeze on 2-3 Janu- 
ary the ice interruption became serious. The 
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‘amous Susquehanna Ice Bridge of 1852 


Davin M. LupLuM 


annual report of the P. W. & B. R. R., issued 
on 7 January, took notice of the difficulty in 
getting the mails through, sometimes with de- 

lays up to 48 hours. 

The railroad, facing the loss of revenues 
from mail, freight, and passenger sources, 
met the situation with speed and ingenuity. 
The ice was tested and found to be ex- 
tremely firm; in places the heaped-up cakes 
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This copy of a lithograph by Sinclair of Phila- 
delphia was produced in 1852 for the P.W. & 
B.R.R. and appeared in several contemporary 
magazines. It depicts the ice bridge looking 
northwest from the eastern end at Perryville, 
Maryland. At the lower left is an illustration of 
the ice-bound ferryboat Susquehanna, and at the 
lower right the trestlework showing U.S. Mail 
cars and an Adams Express car on the inclined 
plane. Courtesy of the Pennsylvania R. R. 
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were 12 feet thick. At first, a boardwalk was 
laid across the ice over which passengers 
crossed on foot, while the mails were hauled 


on sleighs. A connecting train on either side 


carried the passengers and mails to their 
destinations. 
This solution, however, did not satisfy 


Isaac R. Trimble, a former Army engineer 
and now chief engineer of the railroad. He 
determined to build an ice bridge with iron 
rails. Accordingly, a right-of-way was cleared 
on the ice: some of the worst pile-ups were 
avoided by curves, hummocks were chopped 
level, and depressions filled in with cracked 
ice. Condemned ties were then laid about 
four feet apart and U-shaped rails were fas- 
tened with hook-headed spikes. 

Since the ice level was 10 to 15 feet below 
the level of the permanent tracks on either 
bank, temporary inclined planes were con- 
structed running off from the shoreline on 
wooden trestlework. Baggage and freight 
cars, one at a time, were let down the plane 
by gravity, using their brakes for control. 
Once upon the ice the cars were hauled across 
the river by ropes attached to horse-drawn 
sleighs which used the ice-road along side of 
the tracks. 

At the opposite bank the car was hauled up 
the inclined plane by means of a rope at- 
tached to a waiting locomotive. Passengers 
were not permitted to remain on the cars, but 
were carried across on the sleighs. The rail- 
road reported that as many as 40 cars were 
moved across in a single day. In all, 1,378 
cars and over 10,000 tons of mail and mer- 
chandise were transported by this unique 
means. 

The winter of 1852 was among the more 
severe of the century. Records at Ft. Mc- 
Henry from 1831-1854 show that there were 
only two colder Decembers than that of 1852 
and only one colder January in that span. 
The 20th of January 1852 was the coldest 
day experienced in the East since 1835. At 
Baltimore at sea level the minimum fell to 
— 5° and at Philadelphia to — 2°. News- 
paper reports credited Annapolis, Maryland, 
with a — 12° reading. A snowstorm of 7-8 
inches fell over the area on 18 January to 
intensify the wintry spell. 

The ice bridge was completed on 15 Janu- 
ary and served every day until 24 February 
when a general thaw with nighttime tempera- 
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tures above 40° made it advisable to discon- 


tinue operations. Rails and tracks were 
quickly removed, and the ice was reported to 
have started its break-up the following day. 
The ferry, however, did not make its first 
commercial trip until 3 March, just eight 
weeks after the last crossing. 

This episode in early American railroading, 
said a writer in the Journal of the Franklin 
Institute, “adds another to the many striking 
evidences recently afforded, of the prompti- 
tude with which the mind of the American 
engineer and mechanic grapples with unex- 
pected difficulties and triumphs over them.” 





Snow Surveying (from page 147) 


In Oregon nine local water supply forecast 
meetings are held each year with the coopera- 
tion and participation of the local water 
users. At these meetings the forecasts are 
given for the coming irrigation season. The 
value of these forecasts is attested by the 
participation of representatives from utilities, 
irrigation districts, farm loan officers of local 
banks, and many federal and state agencies. 

In Oregon, where the Oregon Agricultural 
Experiment Station is the principal coopera- 
tor with the Soil Conservation Service in 
snow survey research, a network of soil mois- 
ture stations employing electrical resistance 
measuring equipment is now being established 
by Oregon State College in many watershed 
areas. These will measure soil moisture de- 
ficiencies which must be seasonally restored 
by water from the snow-pack prior to or dur- 
ing the runoff season. A similar program is 
being developed in other states of the West. 

Aerial flights are now made over entire wa- 
tersheds to map the exact extent of snow 
cover. Use of aircraft to read snow depths 
from established stadia-like markers has be- 
come an established procedure in many areas. 
The snow depth figures can then be con- 
verted by suitable procedures to snow water 
content. These are a few of the latest de- 
velopments and extensions of snow surveys to 
provide climatic data for a variety of users. 

Thus, the farsighted work of a classical 
scholar some 45 years ago is now providing 
data essential for the economical management 
of multiple-use reservoirs hardly dreamed of 
when Dr. Church first climbed Mount Rose. 
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Dr. Thomas Malone and Mr. Harry 
Barsantee of the Travelers survey 
the weather station site with the 
Travelers tower in the background. 
A Hartford Courant photo. 


The Travelers 
Weather Research Center 


HE establishment of a new privately- 

owned research organization for the study 
of weather, the first of its kind in the world 
so far as is known, has been announced by 
J. Doyle DeWitt, president of the Travelers 
Insurance Companies at Hartford, Connecti- 
cut. The organization, to be known as The 
Travelers Weather Research Center, will in- 
vestigate weather phenomena as they relate 
to accident causation, property damage, high- 
way conditions, and crop losses. 

At the same time, Mr. DeWitt announced 
that The Travelers will establish a privately- 
owned weather observing and forecasting sta- 
tion, The Travelers Weather Service, which 
will provide weather reports and forecasts 
tailored for the immediate Hartford area. 
These will supplement the services of the 
U. S. Weather Bureau, which moved recently 
from Brainard Field, near downtown Hart- 
ford, to Bradley Field, Windsor Locks, 12 
miles to the northwest. A 24-hour forecast- 
ing schedule will be maintained, and all major 
weather elements at the downtown location 
will be recorded on strip charts for current 
reference and future study. The facilities of 
Radio WTIC, owned by The Travelers, will 
be employed to disseminate the weather re- 
ports to the public. 

To head both phases of this new activity, 
the insurance company has secured the serv- 
ices of Dr. Thomas F. Malone, associate pro- 
fessor of meteorology at Massachusetts Insti- 
tute of Technology, who is well known to 
readers of Weatherwise. Dr. Malone will as- 
sume his duties at Hartford soon after the 
first of the year. 

“This action is being taken after long and 
thorough investigation of the possibilities of 
weather study in relation to insurance under- 
writing,” Mr. DeWitt stated. “Throughout 
our investigations we have received enthusi- 
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astic encouragement from the U. S. Weather 
Bureau in Washington and prominent govern- 
ment and private meteorologists. The feel- 
ing has been expressed repeatedly in these 
circles that private industry has not only the 
right, but also the duty, to enter into such 
activity. 

“Our investigations have led us to a fasci- 
nating and, we believe, significant conclu- 
sion: that the science of meteorology, as it 
pertains to weather and weather forecasting, 
has not been developed as fully as it might 
be. In a civilization where we have research 
facilities in existence for the study of virtu- 
ally every illness or hazard to life, limb, and 
property, and to which we and our industry 
contribute each year vast sums of money, the 
study of weather has thus far been confined 
to a government bureau and to a few small 
meteorological departments in a handful of 
colleges and universities. Yet, the vicissi- 
tudes of weather can, as we know, be devas- 
tating.” 

“The facilities, the findings, and the staff 
of The Travelers Weather Research Center 
will be available at all times to government, 
to private industry, and to the public,” Mr. 
DeWitt concluded. 
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Railroad ties float away at Chicago’s Union Station, flooded 
by Chicago River as a result of almost seven inches of rain. 


The Chicago Deluge of 9-11 October 1954 


IvAN W. Brunk, U. S. Weather Bureau, Chicago, Illinois 


EAVY showers and thundershowers de- 

veloped in the Chicago area on Satur- 
day evening, 9 October 1954, and in the fol- 
lowing 48 hours resulted in what was un- 
doubtedly Chicago’s greatest flood in history. 
After an all-night deluge Saturday night and 
Sunday morning, there was a brief respite. 
Sunday afternoon, however, a line of heavy, 
squally thunderstorms moved across the area, 
dumping more rain on the already flooded 
city. 

The Sunday afternoon thunderstorms were 
accompanied by near-midnight darkness. A 
small tornado was reported near Homewood, 
Illinois, followed by high winds eastward into 
northern Indiana. On Monday afternoon, 11 
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October, a brief period of heavy showers hit 
the city again and dumped as much as two 
inches on the south side of Chicago in a two- 
hour period. 

The official 5.63 inches of rain in 24 hours 
on 9-10 October was surpassed only by 6.19 
inches on 2-3 August 1885, and greatly ex- 
ceeded the next highest 24-hour amount on 
record, 4.34 inches, on 11-12 August 1908. 
The 6.72 inches in 48 hours, 9-11 October 
1954, set a new record for that period. Re- 
liable unofficial measurements from some of 
Chicago’s southern suburbs indicated that a 
total of nearly 10 inches fell in 30 hours, and 
nearly 11 inches in a 48-hour period. 

Total damage from the resulting flood is 
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estimated to be approximately $10 million in 
Chicago and $15 million in suburban areas. 
Hundreds of homes in the suburbs, mostly on 
the south side, were flooded to a depth of 
several feet, and many persons in low-lying 
places were forced to flee from their homes. 
Thousands of basements in the city and sub- 
urban areas were flooded as a result of over- 
loaded sewers. Viaducts throughout the city 
were inundated, and many in Chicago and 
adjacent sections of northern Illinois and 
northern Indiana were impassable on account 
of high water. There were apparently no 
deaths as a direct result of the flood, but a 
dozen or more persons were killed through 
accidents. . 

Some of the more spectacular damage in- 
cluded the flooding of the Union Station 
tracks and the basements of the Daily News 
building by the Chicago River. Two of the 
largest generating stations of the Common- 
wealth Edison Company were flooded, and 
the total power output was reduced by about 
25 per cent for several days. Many indus- 
tries were forced to shut down or curtail op- 
erations because of the power shortage. One 
of the major pumping stations of the Chicago 
Sanitary District was flooded and out of op- 
eration for nearly a week. 

The Chicago River, which flows through 





A chart of total rainfall 
on 9-11 October 1954 in 
the Chicago area.  Iso- 
hyetal lines drawn to 
show approximate 48-hour 
values. Nine stations re- 
ported amounts in excess 
of 10inches. USWB chart. 
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48:Hour Rainfall, October 9-11, 1954, in Chicago Area 





the heart of Chicago, reached its highest re- 
corded level, 5.2 feet, on 10 October. This 
was 1.5 feet higher than the previous record. 
The river, up to about 50 years ago, flowed 
into Lake Michigan; but with the construc- 
tion of the Sanitary and Ship canal from Chi- 
cago to Lockport, the direction of flow was 
reversed, and water from Lake Michigan now 
moves through the canal and into the Mis- 
sissippi River system. The level of the river 
is now normally about 3 feet lower than Lake 
Michigan, but as a result of the excessive 
rains on the 9-11th, the river rose three feet 
higher than the level of the lake. For the 
first time since the construction of the locks 
at the mouth of the river, it was necessary to 
open the locks to allow the river to again 
empty into the lake. This step was taken so 
that even greater flood damage to the loop 
skyscrapers could be avoided. The locks 
were open for five hours and then closed in 
order to prevent contamination of the city’s 
water supply, which is secured from Lake 
Michigan. 

Water has been both a blessing and a curse 
to the City of Chicago. Its location on Lake 
Michigan gives the city not only an unlimited 
water supply, but also has contributed to its 
growth as a commercial port and a great rail- 
road center. The lack of natural drainage, 
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however, has resulted in the low areas in the 
southern suburbs being flooded after almost 
any heavy rain. The unusually heavy rains 
of 9-11 October 1954 flooded a larger area 
than has ever been under water in recorded 
history. 





Synoptic Situation 


The 0630 CST surface chart on Saturday 
morning, 9 October, indicated a dry front ex- 
tending from Upper Michigan southwestward 
into the extreme southern part of Minnesota 
and along the Nebraska-South Dakota border. 
By 1230 this slow-moving front had reached 
central Wisconsin and Iowa, and by evening 
extended from southern Michigan westward 
through southern Iowa and was designated 
“quasi-stationary.” By 0630 Sunday morn- 
ing, however, the frontal zone had moved 
northward as a warm front to a position 
along the northern border of Illinois. At this 
time a definite low pressure area was moving 
eastward over western Iowa. 

This f-o-tal zone was typical of those in 
which precipitation and thunderstorms influ- 
ence the weather elements, and the exact po- 
sition of the front is more or less controver- 
sial. The charts, as analyzed, show that the 
heaviest rainfall fell in the “warm air” sector 
south of the charted frontal position. 

Aloft at 700 mb the general flow, as at 
850 mb, was from the southwest, from the 
central and southern Plains to northern IIli- 
nois. Speeds were generally only 20 to 35 
knots and the moisture content of the air 


was high. 








The surface chart for 1230 CST, 10 October 1954. 
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In brief, a frontal zone from the north be- 
came quasi-stationary over extreme northern 


Illinois. Impinging on this zone was a flow 
of warm, moist air with marked potential 
instability. Thunderstorms broke out, and 
thunderstorm activity continued both north 
and south of the position of the surface front. 

The first shower in the area was reported 
by radar at 1445 on Saturday about 45 miles 
west of Chicago. Starting with a diameter of 
three miles, the shower in forty-five minutes 
was 63 miles long and 15 miles wide. By 
1830 thunder was reported downstream as far 
as central Michigan to the east and to east- 
central Iowa to the west, but only Rockford 
with 0.23 inches and Chicago with 0.27 inches 
reported measurable rainfall. By 0300 on 
Sunday, the shower area had expanded east- 
ward to Detroit and westward to Des Moines. 

For a prolonged period of showers such as 
occurred over northern Illinois on 9-10 Oc- 
tober, an ascending or convergent flow of 
warm, moist air into the area must be main- 
tained for many hours. Further, the flow 
pattern of the warm, moist air is frequently 
characterized as a “low-level jet’? when pre- 
cipitation is produced. 

A review of the charts shows that at least 
three of the four elements frequently associ- 
ated with shower activity in the Midwest 
were present. A frontal zone became quasi- 
stationary over extreme northern Illinois; the 
warm air was very moist; a “low-level jet” 
from the Texas panhandle area persisted. 
Convergence, the fourth element, must have 
been present, but its mechanics are certainly 
not very clear in this case. 





Record Rainy Month 


The total rainfall for October was 12.06 
inches, more than has ever been recorded in 
a single calender month in the 84-year his- 
tory of the Chicago Weather Bureau. The 
previous record was 11.28 inches in August 
1885, and the previous October record was 
8.44 set in 1941. The 24-hour total on 9-10 
October at the official Midway Airport sta- 
tion was 5.63 inches, or second only to the 
6.19 inches which fell on 2—3 August 1885. 
Measurable rain fell on 14 days in October, 
five more than is normal. Normal October 
rainfall at Chicago totals 2.56 inches. 
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New Weekly Weather 
and Crop Bulletin 


N improved, easier-to-read, and more 

timely Weekly Weather and Crop Bul- 
letin, with new features aimed at making the 
publication more useful to farmers and farm 
news editors, was issued on 18 October by 
the U. S. Weather Bureau at Washington. 
The Bulletin is prepared in the Division of 
Climatological Services under the editorship 
of J. L. Baldwin. 

New features will include special articles 
describing research work being done to in- 
crease our understanding of the effects of 
weather on major crops, descriptions of how 
weather statistics and forecasts are being 
used by farm operators, and more complete 
coverage of the effects of drought. 

In addition to stories, charts, tables, and 
descriptions of the cumulative effects of 
weather, the new Bulletin will contain the 
Weather Bureau’s 30-day outlook charts 
For the first time, the 
effects of past weather on major crops, and 


twice each month. 


the future outlook for rainfall and tempera- 
tures for the nation will be available in one 
package. 

Information included in the Bulletin is col- 
lected by the U. S. Department of Agricul- 
ture and the Weather Bureau in each state 
and forwarded by teletypewriter to the Wash- 
ington office of the Weather Bureau each 
Monday evening. By law, the crop informa- 
tion cannot be released until noon EST each 
Tuesday. Early each Tuesday afternoon the 
printed Bulletins roll off the presses and are 
on their way to the Post Office. 

A year’s subscription to Weekly Weather 
and Crop Bulletin at $3.00 a year for do- 
mestic mailing and $4.00 a year foreign, may 
be obtained by writing the Superintendent 
of Documents, Government Printing Office, 
Washington 25, D. C. Checks should be 
made payable to the Treasurer of the United 
States. 
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Dr. Helmut Landsberg, recently appointed Di- 
rector, Climatological Services, U. S. Weather 
Bureau. 


VETERAN OBSERVER 
HONORED 


On 1 November 1954 Father Adelhelm Hess com- 
pleted 60 years as a cooperative observer for the 
U. S. Weather Bureau at Conception, Missouri. 
Father Hess has joined a select group of four indi- 
viduals who are still active observers after 60 years 
of service. The others are: 

George W. Richards 


H. H. Crisler 
B. C. Hawkins 


Maple Plain, Minn. 
Port Gibson, Miss. 
Rock House, N. C 


When Congress established the Weather Bureau in 
1891, it was directed to take “such meteorological 
observations as may be necessary to establish and 
record climatic conditions of the United States.” It 
would have been impossible to carry out this mis- 
sion if it had not been for the establishment of an 
extensive system of cooperative observations. 

A count of long service cooperative observers re- 
cently showed the faithfulness of these volunteer 
workers: 





50 and more years of service 19 
40-50 years of service 72 
30-40 years of service 228 
20-30 years of service 456 
10-20 years of service 1082 
Total 1857 
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WV catherwatch 


Heat and Hurricanes Mark the Fall 


Davip M. Luptum, Editor 


HE summer-type circulation pattern, which had 

established itself in June and dominated 
throughout July and August with hardly a break, 
continued to control the weather behavior across 
the nation in September. During the first fall 
month extremely high temperatures for the season 
were reported from the central valleys and the 
South, some stations reporting maxima above 100 
and many late-season high marks were set. And 
the companion of heat, drought, was _ present 
throughout the same region except for two highly 
favored areas of relatively small extent. 

The great continental anticyclone was the most 
important feature of practically every weather 
map from June through September. Researches at 
the Extended Forecast Section of the Weather 
Bureau can find no other summer when 
there was so little change in the circulation pattern 
throughout the summer months. The anticyclone 
spread out laterally across the nation south of the 
Washington-St. Louis-Denver axis, with the center 
of highest pressure being somewhat migratory 
shifting from central Texas to as far east as the 
Carolinas. The main variation that can be dis- 
cerned from the August pattern was that the ridge 
of high pressure extended somewhat farther north 
in the central valleys; and, accordingly, the polar 
front was pushed a bit farther north to permit the 
flow of tropical air as far north as the lower Great 
Lakes and to push the shower band along the front 
to the extreme northern tier of states and into 
southern Canada. 

There were two major breaks in this general 
September circulation pattern. The first occurred 
on the 10-12th when Hurricane Edna made her 
way up the East Coast, taking advantage of a long 
polar trough that facilitated her break-through of 
the erstwhile blocking ridge over the Carolinas. 
The continental ridge was then aligned far to the 
west over the Rocky Mountains to permit a strong 
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flow of energetic cold air into the East in the wake 
of Edna. The second departure from the prevail- 
ing summer pattern occurred at the start of the 
third decade when the initial outbreak of wintry 
air from Canada moved southeastward following a 
trough, bringing the first general frost and below- 
freezing temperatures to end the growing season 
in central and northern sections of the country. 
During these two breaks in the circulation status 
quo a western ridge-eastern trough regime pre- 
vailed in the upper-air flow, but the continental 
anticyclone reestablished itself each time. As the 
month closed, a strong flow of southwesterly winds 
was again bringing summer temperatures to much 
of the eastern two-thirds of the country. The 
Pacific Coast during most of the month was largely 
under trough influences with cool Pacific air caus- 
ing below normal temperatures and rainfall. 

The first two weeks of October continued the 
flow pattern which had stretched summer into 
September and now added the first days of October 
Above normal temperatures domi- 
nated all the eastern two-thirds of the country 
except the northern Plains which shared a cold, 
polar flow in company with the Plateau and Pacific 
regions. For the week ending 3 October the mer- 
cury averaged as much as 12 degrees above normal 
in the central states, and the following week nu- 
merous departures of plus 6 degrees were reported 
from several separated areas. The ridge of high 
pressure was centered over South Carolina during 
the first week, while far to the north over northern 
Hudson Bay a very deep low prevailed. Isobars 
trended southwest to northeast over eastern North 
America; a great southwesterly current brought 
record-breaking temperatures for the season to 
central and northeastern United States and to 
southeastern Canada. 

On the 13th, however, a trough aloft began to 
form over the Rockies and the Plateau in company 


to its season. 
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XSi. Shaded Areas Normal or Above 


Departure of Average Temperature from Normal 
in degrees Fahrenheit. USWB chart. 
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Per centage of Normal! Precipitation 





Percentage of Normal Precipitation. 
USWB chart. 


December, 1954 





with an extremely deep Aleutian low. On the 
14th the trough moved into the Mississippi Valley 
and developed active surface conditions. At the 
same time Hurricane Hazel, which had _ been 
slowly moving through the West Indies and the 
Bahamas, was enticed northward at a quickening 
pace in the strong southerly flow developing to 
the east of the trough, which now extended from 
the Arctic to the tropics. Hazel sped northward 
in this trough to the main center of low pressure 
over extreme northern Quebec. It might be pointed 


out that both Carol and Edna also headed for 
already-existing, very deep cyclonic centers over 
northeastern Canada rather than following the 


usual track toward the Icelandic low. 

After the passage of Hazel the elements settled 
down to a completely different regime than had 
existed for many weeks throughout the extended 
summer. Now a winter-type circulation took over. 
A western ridge built up over the Rockies and the 
Plateau and caused frequent outbreaks of polar air 
to flow into the eastern trough. The cold air sup- 
plied the energy for the development of several 
cyclones over the Gulf states in the eastern trough 
during the last days of October. 

With northwest flow superceding southwesterly 
flow, the temperature regime across the nation was 
completely reversed from the previous weeks. Now 
the Pacific Coast was warm and the central and 
eastern sections were cool. The change was very 
noticeable on the charts for the last two weeks of 
October, but the monthly mean maps for the four 
weeks of October, as published here, tend to bal- 
ance out the departures and cancel each other. 

Drought continued in much of the southern 
Plains, the lower Missouri Valley, and in the 
South Atlantic states inland from the coast. These 
areas have experienced a drought of many months 
standing. Above normal rainfall was reported 
from the frontal area in the northern tier of states 
and in two “islands” of rainfall: one in the central 
Ohio and Tennessee valleys, the other in Missis- 
sippi and Louisiana. Two unusual precipitation 
occurrences marked the month. The local Chicago 
area received its heaviest rainfall in history on 
9-10 October, and excessive rains up to 10 inches 
to the west of Hazel’s track gave record amounts 
for October to much of the northern Appalachians. 


HURRICANE CAROL— It has been brought to 
the attention of IVeatherwatch that the track of 
Carol as reported in our last issue was too far to 
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the east of the corrected track as determined by a 
compilation of late reports. A full account of 
Carol has been prepared by Dr. James McGuire of 
the Boston Weather Bureau and was published in 
the Climatological Data, National Summary, Au- 
gust 1954. The corrected track is given: crossed 
Long Island on the Westhampton-Cutchogue line 
between 0830 and 0930; entered Connecticut near 
Saybrook at the mouth of the Connecticut River 
and crossed to the northeast corner of the state in 
late morning; traversed east-central Massachusetts 
on a north-northeasterly track passing 5-10 miles 
west of Worcester about 1200; moved northward 
with diminishing energy through central New 
Hampshire, skirting Concord, Lake Winnepesau- 
kee, and Mt. Washington; then on a_ continued 
northerly track into southern Quebec by 1930. 


HURRICANE EDNA—tThe second hurricane 
within 11 days struck New England a glancing 
blow on 11 September. Edna was first detected 
on 6 September as a circulation developing in an 
easterly wave about 60 miles northeast of Turks 
Island in the southeastern Bahamas. Thereafter, 
until it passed beyond Greenland, it was probably 
the most intensely watched and heralded hurricane 
in history, with no less than 22 advisories being 
issued. After a ag of “milling around” to the 
east of Jacksonville, Edna made up her mind on a 
course northward and passed to the east of Cape 
Hatteras about 2300 on the 10th; then accelerating 
on a north-northeasterly track, she smashed into 
Martha’s Vineyard between Nantucket and the 
mainland about 1345 on the 11th. Extremely low 
barometric pressures were reported from the is- 
lands and on Cape Cod which Edna crossed. The 
lowest accurate reading now available from an 
official station appears to have been 28.05 inches at 
Chatham on southeastern Cape Cod. Many private 
aneroids and barographs recorded below 28.00 
inches as the eye passed, the lowest being 27.77 
inches at Woods Hole at the southwestern tip of 
Cape Cod. The highest wind at Nantucket was 
a gust of 88 mph. from the southeast at 1305. 

Dr. Charles F. Brooks from his vantage point 
at Blue Hill Observatory near Milton has reported 
to HW’eatherwatch: “In Edna the winds on the left 
front quadrant were less than expected, being gen- 
erally under 70 mph., perhaps because of the north- 
ward trough of low pressure. But in the left rear 
quadrant the winds rose unexpectedly to destruc- 
tive velocities, a 101 mph. gust from the northwest 
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occurred at Blue Hill with a 75 mph. sustained 
velocity over a 2-minute period. In the 1944 hur 
ricane the center passed 10 miles east of us, as 
compared with 60 miles in the case of Edna; the 
maximum sustained speed was 77 mph. from the 
east. A Canadian high was pressing on the west 
flank of Edna. However, this may not necessarily 
have been a factor, for, as the hurricane approached 
New England, it was reported as having winds up 
to 80 mph. west of the center.” Brookhaven on 
Long Island had a gust of 95 mph., Block Island, 
R. I., 110 mph., and Boston, Mass., 87 mph., all 
from the northwest after the center had passed. 

\fter a water traverse across Massachusetts Bay 
and the Gulf of Maine, Edna passed inland near 
Eastport, Maine, about 1930 and wrought major 
destruction in the provinces of New Brunswick 
and Nova Scotia which were in the eastern quad- 
rant. Two accounts of Edna have already ap- 
peared: one in the Climatological Data, New Eng- 
land Section, October 1954, and the other a sep- 
arate paper by the staff of the New York Weather 
Bureau. 

Though packing hurricane winds, Edna caused 
her greatest destruction through the heavy to ex- 
cessive rains that fell to the west of the main axis 
\mounts from 4 to 8 inches fell in 
sections, southeast New 

Local floods and 
highway and _ rail 


of movement. 
hours in coastal 
England, and eastern Maine. 
washouts were widespread; 
traffic was virtually suspended; electric and tele- 
phone lines were knocked out. There were sub- 
stantial losses to the grain crop in Aroostook 
County and to apple orchards in Maine and the 
Maritime Provinces. Over New England as a 
whole, 16 deaths were reported, about 150 injuries 


a few 


attributed to the storm, and total damage put at 
$23.6 millions. 
HURRICANE HAZEL—tThe eighth tropical 


storm of the year was first reported when near 
Granada in the Windward Islands on 5 October. 
On the 12th it crossed the extreme western tip 
of Haiti where great destruction resulted along the 


coast and over 100 lives were lost. It swept 
through the outer islands of the Bahamas and 
struck the mainland near the border of North 
and South Carolina about 0915 on 15 October. 
Estimates of Hazel’s forward speed as it ap- 
proached the coast range from 25 to 30 mph. 
Gusts of over 100 mph. swept the coastal islands 


and beaches from just north of Charleston to near 
Cape Hatteras. The barometer at Myrtle Beach 
reached a minimum of 28.47 inches in the eye, and 
winds in gusts to 110 mph. were measured fol 
lowing the center. 

The Wilmington and Cape Fear area of North 


Carolina were on the dangerous eastern side of 
Hazel where wind and tide combined to cause 
incredible destruction. The Weather Bureau at 


Wilmington reported a sustained 5-minute wind of 
61 mph., the fastest mile was 82 mph., and a gust 
reached 98 mph. The lowest pressure there was 
28.68 inches. There have been not more than eight 
destructive hurricanes in the Cape Fear area in 
over 200 years, Mr. Reuben L. Frost, the official- 
in-charge reported; Hazel, however, was the most 
century. The water level on 


severe in over a 
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level 
Many resort communities on the 
southward facing beaches and islands were wiped 
out without a trace of former human habitation 


the Cape Fear River reached the highest 


ever known. 


being left. The losses in the two Carolinas has 
been estimated near $150 million—1,635 
destroyed, and 16,655 damaged. The exact center 
appears to have passed between Myrtle Beach and 
Wilmington; a barometric reading of 27.70 inches 
was noticed on a fishing boat in the Little River, 
near the border of the two Carolinas. This 
aneroid was later checked at the Weather Bureau 
and at normal readings was found to be accurate. 

Hazel moved almost directly northward after 
crossing the coast, passing near Raleigh, then into 
central Viriginia just to the west of Richmond. 
Hazel rushed over the western suburbs of Wash- 
ington, probably over Fairfax, where it was re- 
ported at about 1650. At Washington National 
Airport a low barometer reading of 28.80 inches 
occurred at 1653. (The record low for the Na- 
tion’s Capital is 28.67 inches on 6 March 1932.) 
New wind speed records were set by Hazel’s pas- 
sage over Washington: 66 mph. from the southeast 
for a sustained 5-minute period; 78 mph. for the 
fastest mile; and a gust of 98 mph. 

In general, winds 100 mph. in gusts 
along the eastern side of Hazel. After leaving the 
coast, 90 mph. and above readings were reported 
at Norfolk, Salisbury, Washington, Wilmington, 
and New York City. In excess of 75 mph. oc- 
curred at Philadelphia, Allentown, Harrisburg, 
Avoca, Elmira, Syracuse, Watertown, and Buffalo. 

The course of the center after leaving the Wash- 
ington suburbs is more difficult to trace since the 
center appears to have become somewhat elliptical, 
and Hazel was acquiring extra-tropical character- 
istics as she sped north. The track lay near 
Fredericksburg, Maryland, Gettysburg and Lock 
Haven in Pennsylvania, Dansville, New York, and 
then into Lake Ontario, just west of Rochester. 
There have been other tropical hurricanes whose 
southern course paralleled Hazel and which have 
damage in Washington. Those of 
1878 and 29 September 1896 were 
noteworthy; their tracks north of Washington, 
however, varied from that of Hazel. 

Hazel’s final gesture brought a major disaster 
Very heavy 


houses 


exceeded 


done major 
23 October 


to the city of Toronto and vicinity. 
rainfall caused flash floods in the deep stream val- 
leys that cut across the city. Many houses were 
struck by a wall of water during nighttime with 
out warning. In all, 180 houses were destroyed 
and 1,175 seriously damaged. The death toll num- 
bered over 100. It was the worst meteorological 
disaster ever to hit the Ontario capital. 
Excessive rains also fell on both slopes of the 
from North Carolina northward. 
Amounts in excess of 10 inches were measured. 
\t Pittsburgh new 6-, 12-, and 24-hour records for 
October were established with the result that the 
Ohio River crested at 32.4 feet on 16 October. 
\bove flood stage levels were reached downriver 
to Wheeling, West Virginia, below which the crest 
flattened out considerably. Flooding, the first since 
1942 from a tropical storm, also occurred on the 
Potomac River northwest of Washington. 
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Weather Kit Contains: 


Model 
Weather Station 


® Experiments to Try 


® Things to Learn 
e Things to Do 
® Weather Instruments to Make 


© How to Forecast the Weather 


Equipment for 23 experiments on the laws of the atmosphere S$ 5 5 
Basic materials to assemble 10 model instruments e 9 


40-page illustrated Handbook on what makes the weather 
20-page Teachers Manual for building a weather work unit 


Farm 


Rain Gage 





No. 510 Direct reading 
gage fits on any fence 
post. Made of clear 
plastic with white grad- 
Capacity six 
Overall length 
Complete 


uations. 
inches. 

13 inches. 
with mounting bracket. 


$3.95 


Maximum -Minimum 
Thermometer 


No. 116 Dial type has 
pointers which indicate 
highest and lowest read- 
ing since last observa- 
tion. Easily reset by 
turning knurled knob at 
center. Translucent 
back. Window bracket. 
Five inches diameter. 


$7.50 


fob Phila. 
Wt.—2 Ibs. 


(To schools —$4.95) 


Low-cost Weather Instruments 





Stormoguide 


No- 311 Aneroid barom- 
eter with forecasting in- 
dications imprinted on 
3-inch dial. Gradua- 
tions to 0.02 inch. Ma- 
hogany case 514 inches 
diameter. Adjustable 
for altitude from 0 to 
3,000 feet. $10.00 
No. 311A For 3,500 to 
7,000 feet. $12.00 
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MICROBAROGRAPH 
by “Condi” - fries 


RECORDS BAROMETRIC PRESSURES MAGNIFIED 22 TIMES 


What’s the pressure been? What is it 
now? What is the trend? 

The whole story is inked for all to see 

. right on the chart of the Bendix*- 
Friez Microbarograph. Here clearly and 
precisely are shown the highs and the lows 
of pressure which pass the area . . . these 
control our weather. 

Producing, as it does, an expanded 
graph of atmospheric pressure, it registers 
minute changes on a scale of two and one- 
half inches of chart to one inch of mercury. 


Thus, the Microbarograph finds favor 
with the hurried forecaster . . . the lines 
are so crisp and clean and so easy to read. 


The research meteorologist refers to the 
Microbarograph reference charts as of val- 
uable assistance in compiling means and 
extremes of weather gone by. 


To order, ask for model #790. Specify 
approximate elevation above sea level. 
Recording periods daily, 4-day or weekly. 


Please specify which you prefer. 
*Reg. U. S. Pat. Off. 


FRIEZ INSTRUMENT DIVISION OF BENDIX AVIATION CORPORATION 


1412 TAYLOR AVENUE e BALTIMORE 4, MARYLAND 
Export Sales: Bendix International Division, 205 E. 42 St., N. Y. 17, N. Y., U.S.A. 
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